In the early years after the recognition of regional enteritis by Crohn and his colleagues1, surgical treatment was considered curative and excision of the affected bowel the ideal treatment. During the next 10 years the high recurrence rate after surgery worried physicians and disillusioned surgeons and so Crohn' s disease came to be regarded as something of a surgical enigma2.
The surgeon encounters Crohn's disease either as an acute emergency (often when the diagnosis has not been made before operation) or as a premeditated operation after the patient's condition has been carefully evaluated. The proportion of patients presenting as emergencies varies depending on whether the unit with the major interest in the disease is surgical or medical. In reports from surgical units approximately 20% of the patients reported have presented as acute emergencies3'4, whereas from medical units the proportion has been less than 10%5'6'7 .
Acute Ileitis
The clinical picture is often similar or identical to that of acute appendicitis and because of the dangers of neglecting acute appendicitis it is sometimes unsafe to make a confident preoperative diagnosis. The condition is usually diagnosed at laparotomy on the appearance of a thickened, inflamed terminal ileum.
Views on the correct management vary; the conservative view8'9"10'1' is that nothing further should be done and the abdomen should be closed9 ""1'12'13 . The results, however, do not support this conservative view. From centres with a large experience with acute ileitis a total of 93 patients were reported, 83 of whom had appendicectomy performed. Only two patients went on to develop fistula "'4 "i. Studies of patients who have developed faecal fistulae after appendicectomy have shown that the majority arise from the adjacent terminal ileum3"14' '5" and it seems reasonable to assume that when a fistula occurs it is usually because of the laparotomy rather than the fact that the appendix was removed.
Is acute ileitis always due to Crohn's infection'7. As there is no way at laparotomy to distinguish the patients in whom the disease is destined to become chronic there is, therefore, no indication for excision or bypass. There appears to be no significant danger in removing the appendix. However, appendicectomy or lymph node biopsy is not indicated to provide a histological diagnosis or to elucidate the aetiology of Crohn's disease. The principal justification for appendicectomy is that it would enable acute appendicitis to be excluded from the differential diagnosis in any future attack.
Perforation
Free perforation into the peritoneal cavity is a rare complication of Crohn' Mucosal ulceration is an essential feature of the pathology of Crohn's disease so that intestinal blood loss is inevitable. Anaemia is common but severe, exanguinating bleeding is rare. The recognition of overt blood in the stool is dependent on the distance between the active lesion and the anus.
In a comprehensive haematological review of 300 patients it was found that at some time in the course of the history of the disease iron deficiency occurred in 60% of patients, vitamin B12 deficiency in 50%, and folic acid deficiency in 41 25.
Overt rectal bleeding is reported as occurring in between five and 15 % of patients with predominantly small bowel disease6"9 13"9,26 27. Reports differ about the incidence of bleeding when the large bowel is involved; some workers say it is common, some rare. Out of the total of 171 patients with
Crohn's disease of the colon4 28 29' 30, 89 (52%) had overt rectal bleeding.
However, in other series with a total of 102 patients31'32 33, only four patients (4%) were reported as having rectal bleeding and the rarity of bleeding was considered an important point of differentiation from ulcerative colitis. Massive bleeding as the prime indication for surgical treatment of Crohn's disease is rare12. A total of 13 patients with massive bleeding from either ileum or colon can be found from a review of the literature2' 5 19 34'3 36, with an incidence-in the large series-of approximately 1 %.
It must be remembered that massive bleeding in patients with Crohn's disease does not always necessarily come from the Crohn's disease itself but inay come from a chronic duodenal ulcer36.
ABSCESS
The incidence of abscess formation is not easy to define but in some of the large series it appears that between 15 and 25 % of patients have had excision or drainage of an abscess at some time56'6 13, 14. Two types of abscess appear to occur, those occurring spontaneously during the course of the disease and those following operative treatment.
Spontaneous abscess formation is common but the method of formation is not clearly understood, Schofield4 considering that large lymph nodes may break down to form abscesses. However, the pathological changes in the lymph nodes in Crohn's disease are essentially those of non-caseative and non-suppurative inflammation so that node suppuration is probably a rare cause of abscess formation. It seems more likely that abscesses are the result of a slow penetration of the gut by ulceration. Many abscesses then find their way back into the gut, another organ, or the exterior and become fistulae.
Postoperative abscesses usually present early; however, it appears possible for abscesses to present months or even years later and still be a direct complication. Patients, whose operation was complicated by sepsis, have discharged a large pelvic abscess many years later without evidence of any recurrent bowel disease7 3 It appears that most, but not all, patients who have abdominal abscesses drained continue to have fistulae usually through the site of draining of the abscess1' 37.
Treatment
When an abscess presents at the surface or can be drained without rupture into the peritoneal cavity, simple drainage would appear to be the emergency treatment of choice, although it should be recognized that a fistula will almost always follow. If a deep intraabdominal abscess is encountered during the course of exploration for complicated chronic Crohn's disease it is usually possible to remove the abscess and affected bowel en masse. There may be occasions, however, when it would be wiser to drain the abscess and bypass the affected bowel. FISTULAE Fistulae (excluding peri-anal fistulae) are due to the gradual transmural progression of ulceration preceded by a chronic inflammatory response that causes the adherence of serosal surfaces, the fistula becomes either internal or external, depending on whether the adhering serosa is visceral or parietal.
The relative incidence of internal and external fistulae are shown in Table I laparotomy3'10'19, 39 As many fistulae occur after surgical intervention and frequently present through the scar, the surgeon tends to be blamed for causing the fistula. This blame is probably unjust for all the surgeon does is to provide a rough peritoneal surface to which the inflamed gut will adhere. Fistulae appear to be more common when the previous operation was 'exploratory' than when it was 'curative' (either excision or bypass)3.
Abdominal fistulae appear to be uncommon from Crohn's disease of the large bowel. In almost all the reported series of colonic Crohn's disease when external abdominal fistulae have occurred they have arisen from associated ileal disease26' 30'31'40 The risk of developing a fistulae has been related to the severity of the disease13 and also to the length of bowel involved40. From Table I it can be seen that the incidence of fistulae is less in the later reports than it was in series reported more than 10 years ago. It is possible that surgery is now being undertaken earlier before fistulae have a chance to develop. It seems likely also that the advent of steroid therapy has not increased the risk of fistula formation40.
Fistulae arising immediately after resection are due to suture-line leakage rather than to continued disease activity and may heal spontaneously4. However, fistulae associated with active bowel disease only rarely close spontaneously. Simple local surgical treatment by curettage or simple suture is usually futile. The optimum form of treatment is excision en bloc of the actively diseased bowel from which the fistula is arising10 13.
Immunosuppressive drugs such as azathiaprine have been advocated in the treatment of patients with complex fistulae and successful closure without operation has been recorded39' 41'42 . However, the risks of long-term immunosuppressive therapy are usually greater than the risks of surgical resection and these drugs should not be looked upon as a substitute for surgical treatment of fistulae.
ANAL LESIONS
The term 'anal lesion' is preferred to the more accurate pathological terminology of fissure or fistula as it is often difficult to differentiate these without thorough examination under anaesthesia43. A typical anal lesion is one or more indolent irregular ulcers with undermined edges and surrounding oedema. Fistulae also develop that also are often indolent and relatively painless. The reported incidence in different series is shown in Table II The wide variation in the reported incidence can be seen although it is clear that anal lesions are much more common when the colon is involved than when the small bowel is involved. With distal colonic and rectal Crohn's disease the incidence of anal lesions approaches 100%. The incidence of abnormality is directly related to the care with which the area is examined. The very high incidence reported by Fielding includes the presence of hypertrophied skin tags; these were also found in 40 % of a control series examined.
Anal fissures were present in 50% of those with small bowel disease, in 60 % with large bowel disease, and in 4°/ of the control patients44.
The management of patients with Crohn's disease affecting the anal region presents a difficult problem, made easier only by the fact that the lesions are often not particularly painful. Most authors favour conservative management and suggest that ill considered intervention can exacerbate Crohn' s lesions which will not heal'4. Many believe that perineal wounds will not heal until the active proximal lesion is quiescent or excised. However, there is no published evidence to support this hypothesis2 , 945. Anal fistulae do not necessarily heal even after faecal diversion by ileostomy and furthermore fistulae can arise even after diversion48.
COLONIC CROHN S DISEASE
Crohn's disease can occur in the colon alone as well as in association with small bowel involvement31' 4i4' . When the disease predominantly affects the large bowel the symptomatology and indications for surgical treatment are different from those when the small bowel is affected. In colonic Crohn's disease the incidence of anal lesions and rectal bleeding is increased but the incidence of obstructive symptoms and of external fistulae is decreased.
Acute toxic dilatation, once thought to be peculiar to ulcerative colitis, has now been described in patients considered to have Crohn's disease of the colon. In some of the reported series the criteria for the diagnosis of Crohn's colitis would not satisfy all authorities28'32. However, there are at least four published reports of patients with unequivocal Crohn's disease and acute dilatation23' 50 As Crohn's disease of the colon is often segmental is local excision indicated? When the right side of the colon is involved in continuity with ileal disease a right hemicolectomy is the treatment of choice32. In view of the high risk of recurrence after segmental resections most authorities advocate managing colonic disease conservatively; when operation is imperative, radical excision with ileorectal anastomosis or total colectomy is considered the treatment of choice31'32. There is, however, a high rate of recurrence even after ileorectal anastomosis8 51 or total colectomy and ileostomy52.
Surgical Technique
Three of the important technical questions facing the surgeon treating a patient with Crohn's disease are: (1) should the disease be bypassed or resected? (2) how much of the bowel should be resected? and (3) can bowel affected by Crohn's tSignificantly less after excision, P < 0-0005.
There are many limitations to such an analysis, one of the principal ones being that in most of the reports cited, bypass was the preferred treatment in the early part of the series whereas bypass was later reserved for the seriously ill patients, so prejudging the results in favour of excision. In few of the reports is the risk of recurrence related to the length of follow up. However, in the two series in which the recurrence rate is measured at five years there is a highly significant advantage in favour of the excision operation4'56. Crohn' s disease on its serosal surface. Moreover, it has been shown that bowel, appearing to the surgeon to be macroscopically normal at operation, may contain microscopic mucosal abnormalities even in areas remote from any obvious active disease59. Some advocate immediate frozen section examination of the line of section58'60. However, it is simpler, and probably of greater value, to observe the naked-eye appearance of the surface of the opened specimen to judge how far clear is the resection from gross mucosal disease3'6'. There is clearly a need for a prospective study in an attempt to determine whether there is any advantage in taking a generous portion of normal bowel on either side of the grossly diseased area.
CAN DEFUNCTIONED BOWEL BE SUCCESSFULLY USED AGAIN? As Crohn's disease may involve successive lengths of bowel, after each resection there is a danger that the patient may eventually 'run out' of normal gut and as active disease sometimes resolves in a bypassed segment, it is theoretically attractive to 'rest' an inflamed segment for later re-use. There are few reports of this theoretical ideal being achieved. Truelove and his colleagues62 performed ileostomies on five patients with Crohn's disease. Four survivors had the ileostomy closed later; three with successful results. All three, however, needed excision of some diseased gut before the ileostomy could be closed, so that in none of them did the bypass enable the active disease to subside so that it could successfully be used again. Of 13 other patients with Crohn's colitis who had a defunctioning ileostomy, the radiological and biopsy appearance was returned towards normal in all and three were later re-united with two short-term successes.29
In three other series a total of 37 patients have had lengths of 'active' Crohn's disease defunctioned by bypass or exclusion and in none of these did the disease process settle sufficiently to allow the bowel to be used again in circuit32' 48, 63 Continued disease in a bypassed loop may be dangerous2; two patients have died following a free perforation20'22.
Results of Surgical Treatment

MORTALITY
It is difficult to measure the success of surgical treatment of Crohn' s disease other than by surgical mortality and recurrence; even these measurements do not necessarily allow comparison of one series with another.
Not all series define 'operative mortality' though this is usually accepted as being death within one month per 100 operations. In those centres where desperate salvage surgery is usually attempted on all terminal patients with Crohn's disease the surgical mortality will be high and it may therefore be more accurate to compare the number of surgically treated patients who died of the disease.
It is necessary first to consider the overall mortality and the disease mortality. These figures should also be related to the length of follow up. The figures for four of the large series with a fully recorded long-term follow up are shown in Table IV. It appears from these figures that, in patients with Crohn's disease followed for more than 10 years, approximately half the deaths occurring are due to the disease or its effects. The incidence of unrelated deaths is similar to the expected death rate according to life insurance tables65 and so it may be said that Crohn's 
